Docetaxel-induced apoptosis in melanoma cells is dependent on activation of caspase-2.
Taxanes have a broad spectrum of activity against various human cancers, including melanoma. In this study, we have examined the molecular mechanism of docetaxel-induced apoptosis of human melanoma. We report that docetaxel induced varying degrees of apoptosis in a panel of melanoma cell lines but not in normal fibroblasts. Induction of apoptosis was caspase dependent and associated with changes in mitochondrial membrane potential that could be inhibited by overexpression of Bcl-2. Docetaxel induced changes in Bax that correlated with sensitivity to docetaxel-induced apoptosis. These changes in Bax were not inhibited by overexpression of Bcl-2. Kinetic studies of caspase-2 activation by Western blotting and fluorogenic assays revealed that activation of caspase-2 seemed to be the initiating event. Inhibition of caspase-2 with z-VDVAD-fmk or by small interfering RNA knockdown inhibited changes in Bax and mitochondrial membrane potential and events downstream of mitochondria. Activation of caspase-8 and Bid seemed to be a late event, and docetaxel was able to induce apoptosis in cells deficient in caspase-8 and Bid. p53 did not seem to be involved as a p53 null cell line was sensitive to docetaxel and an inhibitor of p53 did not inhibit apoptosis. Small interfering RNA knockdown of PUMA and Noxa also did not inhibit apoptosis. These results suggest that docetaxel induces apoptosis in melanoma cells by pathways that are dependent on activation of caspase-2, which initiates mitochondrial dependent apoptosis by direct or indirect activation of Bax.